Betamethasone affects cerebral expressions of NF-kappaB and cytokines that correlate with pain behavior in a rat model of neuropathy.
The objective of this study was to investigate whether corticosteroids modulate neuropathic pain by altering cerebral expression of nuclear factor-kappa B (NF-kappaB) and specific cytokines. The effects of topical betamethasone on neuropathic pain and cerebral expression of NF-kappaB and cytokines were studied in a rat model of L5 spinal nerve transaction. Behavioral testing was undertaken on days 1, 3, 7, 14, and 21 post-operation using the von Frey and Hargreaves tests. NF-kappaB activation in the brain was investigated by an electrophoretic mobility shift assay (EMSA), and cerebral expressions of tumor necrosis factor-alpha (TNFalpha), interleukin-1beta (IL-1beta), and interleukin-10 (IL-10) were quantified using enzyme-linked immunosorbent assays (ELISA). Spinal nerve transection induced mechanical allodynia and thermal hyperalgesia, which were significantly ameliorated by topical injection of betamethasone around the site of injury. In addition, betamethasone reduced the activation of NF-kappaB and elevation of TNFalpha and IL-1beta, and induced the expression of IL-10 in the brain, all of which correlated with the changes of pain thresholds in rats. The results suggest that topical betamethasone injection inhibits the development and maintenance of neuropathic pain. Betamethasone may act by regulating the expression of NF-kappaB, TNFalpha, IL-1beta and IL-10 in the brain. This study yields new insight into the mechanisms of corticosteroid action in neuropathic pain and may provide a basis for clinical pain control.